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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce parasitic 
capacity, enable rapid operation of an element and 
restrain generation of trap in an insulation film and in 
ian interface between an insulation film and a board, 
by making a gate electrode longer than a gate 
insulation film. 

SOLUTION: An insulation film is formed between a 
thermal oxide film, a gate electrode and a source and 
drain formation region in a side surface of a gate 
electrode 14, by performing thermal oxidation for the 
entire board in oxidizing atmosphere. Thereafter, for 
a shallow source diffusion layer and a drain diffusion 
layer formation Is subjected to ion implantation. 
Thereafter, dilute hydrofluoric acid treatment is 
carried out, thereby removing a thermal oxide film, an insulation film is also removed and a 
space 21 is formed In a part corresponding to an Insulation film. An overlapped length of a 
gate electrode 14 and a source and drain region Is adjusted by adjusting an etching time in 
the process. An overlap parasitic capacity can be made small by cutting an overlap length. 
Thereafter, an insulation film sidewall is formed. 
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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent generation 
of a punch-through in a MOS transistor and also to 
reduce junction capacitance of a source layer and a 
drain layer. 

SOLUTION: A second silicon nitride film 5, a silicon 
nitride film 4 and a first silicon nitride film 3 are etched . - -^^ 
in this order, arid an aperture 6 is formed in a gate ^lipftS? 
electrode forming region. Boron is ion-implanted in a 
substrate through this aperture 6, to form a p-type 
layer 7 for preventing punch-throughs in the 
substrate. With the aperture 6 filled with a polysilicon 
layer 9, the polysilicon layer 9 of a thickness of 3,000 
to 4,000 &angst; is formed on the film 5 through 
LPCVD method. The layer 9 is subjected to entire 

surface etching, to leave only the layer 9 filed in the aperture 6 and the layer 9 is formed 
as a gate electrode. 
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mS^<5p'J>''Jn>g9S:JS-r^<f:*^7?#S. * 
fc. ^^^3^gtKiLThU>5^^J8iK2Srffl(,i. jH'Jv 
U :3 >e 9 -RXf-y U n >K<bK4 *^a<k UTV^S© 

•1 o*snxT€r-i). 

•[0 0 2 5] )k\Z. HSJC^fi^fC, ^2->Un>!g 
Ib^ 5 . -> U a >g!^tK 4 i v'J n ymtm 3 

Hi;^C> X-y^>^bT^*-rSo ->'J:3>SE{t;^4®X 
•v?>i/«7 «;;gS*(DX>;;^>yjec, ^ 1 S.l/^2 -> 'J 

•3tt. X.y5">yx h->A-<J:LT«Stgb. bU>^^ 
SIK 2 X 5" > ^ $ n -5 CD S: B&± U T 0 s . 

• [0 0 2 6] ^ic. 0 6 jc^f J: ^ fc. y— bmm i o 

dro-f :t>ttAWSnjimjE«2 OKe V. h*— X 
S«3 X 1 Ol3/cm2 8fl[*«i®S-r&-5. $e.ic. ^ 

ClCD-f :t>aA©inM«fftt7 OKe V. H-X»tt5 
X 1 Ol5/cm2 gg[*i®atffe^). 
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•[0 0 2 7] aA^nifc^FMi^wfgtt^kRafife 
^{Km(DWiM.(r>timz. 10 0 ot:©iasTT*t>3 os> 

<DRTA (Rapid Thermal Anneal) Srfft^, $?){C8 0 
0'C<DiaftTT*«J3 O^J-. 7 7— ^XF^Tl^^ai&ff 
■5., ^l^bT. n-^/n+8d'»e)^-5V-X@l 2S 

h* l^-f >8 1 3 SrJgJ5£-r-5). 
•[0 0. 2 8].fe:fe, ±l2IIMJ&^ffili. N^^-^-.t-^JUSMO 

.. 3j?ij->un>®A^e>j^s*«. y-xe.i 2sz/Ku-f 

1 3 <i:*{C3E e>(CiEgtr[<kf T i Sifctt 

C o Srffl t^TtJ- U it-f Kit; IxT J; Vi. 
•[0 0 2 9] 

•[S^^O^I^] ±|B©J;5tc, *^?Blc:J;ntf, 

»C. MO S h yy~y7.^(Dn>^7.)V—^^ifr^ il^ 
\Z. y-XglSfcU^h'^-f >8co*f -SS^^M^fcteM-f 

€> c 1 75*-c€r -5 1 5 ^*$*-r 

•[0 0 3 0] m2fc. m=i-^mmL\^-r:. ^^o^^ma^M 

^BSL^y—hmm^m^T^mz. ^<r>x.y^yif^?§. 

S «cffi«<J: < ff d i:*«-e# -5 i p gS«S-*-r -5. 
•[0 0 3 1 ] US ic. ->'Jn>gicM-rs±iSx-;/^> 
i^tiCMPl;::J;oTff ^TVi-SOT, y— hm®^»a 

■[0 0 3 2] ^4{C. >''Jn>K{biet>"Ja>JHiOD 

30 ^1 (c u n >^i\:,m*^ 6 eE-S X >v >i^x ^ yi-^«r 
:^^ffi^•ti■-5;l<i:$:it#S^t L-TUi-S. cnicj;0, CMP 

^ < IraX-r -5 C <*: T # -5 <i: 5 <& ^-r -5 , 

• [ 0 0 3 3 ] ^ 5 IC, h U>5^i>«^«. -> "J n >KYt: 

« -> 'J a y&itmi)^ 6 fi£ -5 X <y 5^ > ^x h -yv?— K 

*-r-5^fC, M/>5^5J-iiK*«X>y5^>^$n^05S:B5 
40 •[0®roffi*;feltt^] 

•[01] *f!i^w*MJg^tc^s^«{^igscDSje:;&ft 

-[02] *^igw*igJg®(C^*i|£#fli:gac!DS3fi*ft 

•[03] *^BJ<0*S6J&!glC^S#^«:gm»»jg:5ffi 
i& ittl^r -5 »f ® 0 7?* S , 

•[04] ^nmo:>mmmm\z%^^mw&m.(D^m-^m. 
i&iji?g-r-&fc«e)«»r®0-efe^. 

•[05] *fg|^W|feJgJgailC«^Si|£^#^BODSjg*^ 
50 S:img-r-5fci&(D»fB0T&.5, 
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